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Intestinal obstruction (IO)Abstract Objective: This article presents the characteristic CT imaging ﬁndings for different
causes of intestinal obstruction, in correlation with their clinical background in emergency depart-
ment.
Materials and methods: Reviewing the cases (50 patients) that were presented to the emergency
department (over a duration of 3 months) with acute abdomen and suspected of having intestinal
obstruction, underwent multi-slice CT. Image interpretations performed by independent radiolo-
gists were compared with the ﬁnal diagnosis that was based on all available clinical and lab infor-
mation as well as surgical ﬁndings at operated cases.
Results: Of our 50 patients, intestinal obstruction with different causes was found in 20 patients
and other causes of acute abdomen (pancreatitis, bowel ischemia, etc.) in 30 patients. Cancer colon
in 5 cases, Crohn’s disease in 6 cases, closed loop obstruction in one case, internal hernia in 2 cases,
intussusception in one case, post-traumatic ileus in two cases, fecal impaction in one case, sigmoid
volvulus in one case and cecal volvulus in one case.
Conclusion: Multi-slice CT shows high diagnostic efﬁcacy in discriminating intestinal obstruction
from other causes of acute abdomen and in evaluation of different causes of intestinal obstruction
in emergency department.
ª 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights
reserved.1. Introduction
Bowel obstruction is a relatively common condition, with diag-
nosis based on clinical signs, patient history, and radiographic
ﬁndings.3
When intestinal obstruction is suspected according to the
patient’s clinical data and physical examination, diagnostic
imaging is charged with the task of verifying the presence of
obstruction and to give information on the site, severity, and
probable cause of the obstruction. By providing this broad
range of anatomic information, imaging impacts directly on
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question of whether a trial of non operative therapy should
be instituted rather than resorting to immediate surgery be-
cause of the possibility of strangulation. Radiology is playing
a vital tool in the clinical decision making of patients with
known or suspected bowel obstruction since it provides impor-
tant anatomic and functional information.1
Different mechanisms and causes of small bowel obstruc-
tion are noted. These include extrinsic causes (adhesions,
closed loop, strangulation, hernia, extrinsic masses [carcinoid
tumors, lymphoma, peritoneal carcinomatosis, appendicitis,
diverticulitis]), intrinsic causes (adenocarcinoma, Crohn’s
disease, tuberculosis, radiation enteropathy, intramural hem-
orrhage, intussusception), intraluminal causes (e.g., bezoars),
and intestinal malrotation. Large bowel causes include carci-
noma, fecal impaction as well as cecal and sigmoid volvulous.6
The ﬁrst imaging procedure used in patients with bowel
obstruction is conventional radiography with 46–80% accu-
racy in determining the presence of obstruction. Its accuracy
in diagnosing the site and causes of obstruction and the pres-
ence of strangulation is even lower. The next step in patients
with indeterminate radiographic ﬁndings is radiography with
intraluminal injection of contrast material. Enteroclysis isFigure 1 (a–d) Closed loop obstruction. Axial and coronal CT. Abou
obstruction with surrounding mild amount of ﬂuid that also extends to
sign (both are at the same level) suggesting adhesive band.particularly helpful in depicting and grading the severity of
partial obstruction and demonstrating the sites of multifocal
incomplete obstructions; however, it is contraindicated in
patients with acute and complete or high-grade bowel obstruc-
tion and in those with strangulation or suspected perforation.
Its use should also be avoided in patients with markedly dimin-
ished intestinal peristalsis.3
The role of computed tomography (CT) in the diagnosis of
bowel obstruction has recently expanded. CT is recommended
when clinical and initial radiographic ﬁndings remain indeter-
minate or strangulation is suspected. It clearly demonstrates
pathologic processes involving the bowel wall as well as the
mesentery, mesenteric vessels, and peritoneal cavity. CT
should be performed with intravenous injection of contrast
material, and use of thin sections is recommended to evaluate
a particular region of interest.2
The new technology that is of increasing interest in the
diagnosis of small bowel obstruction is multiplanar reformat-
ted imaging at a workstation. Volume data of the abdomen
are acquired with a helical technique during a single breath
hold, usually with a collimation of 5 mm. Multidetector CT
scanner enables better spatial resolution through thinner
collimation. Axial, sagittal, coronal, and curved multiplanart 7 cm from the terminal ileum there is a closed distal ileum bowel
the pelvis. The afferent and efferent loops showing positive beak
Figure 2 (a–d) Crohn’s disease. Axial, sagittal and coronal CT. Dilated small bowel and large bowel are seen and noted with strictured
segment at terminal ileum and at the ascending colon near the hepatic ﬂexure with mesenteric fat stranding seen around. Some of the
proximal small bowel loops showing thick enhanced wall.
Figure 3 (a–c) Internal hernia. Axial and sagittal CT. Dilated jejunal loops. Engorgement with swirling of the mesenteric vessels.
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quired volume data. Multiplanar views may help identify the
site, level, and cause of obstruction when axial ﬁndings are
indeterminate.4
The diagnosis of small bowel obstruction is based on a
comprehensive approach that includes clinical background,
patient history, and results of physical examination and labo-
ratory tests. Small bowel obstruction is a common occurrence
that should be treated properly through identiﬁcation of the
site, level, and cause of obstruction accurately. A variety of
radiologic procedures are available to aid in the diagnosis of
small bowel obstruction. Recent studies have demonstrated
the superiority of CT in revealing the site, level, and cause of
obstruction and in demonstrating threatening signs of bowel
inviability. The unique capabilities of CT in this setting makeFigure 4 (a and b) Post-traumatic ileus. Axial and coronal CT.
20 Y male (image a) fracture right 8th rib with lung contusion,
(image b) post traumatic ileus.this modality an important additional diagnostic tool when
speciﬁc disease management issues must be addressed.6
2. Aim of the work
This article evaluates the role of multislice CT in different
causes of intestinal obstruction, correlating with their clinical
background at emergency department.
3. Patients and methods
On reviewing the cases (50 patients) that were presented to the
emergency department (over duration of 3 months) with acute
abdomen and suspected of having intestinal obstruction under-
went multi-slice CT.
Reading sessions were arranged between two experienced
radiologists who reviewed CT images on workstations. The ini-
tial sessions were done independently with both of them being
unaware of the patients’ clinical characteristics and timeFigure 5 (a and b) cancer sigmoid. Axial and sagittal CT. In
addition to the characteristic CT features of the mass lesion at the
sigmoid colon, dilated bowel loops are noted.
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with acute abdomen).
There was agreement in radiological diagnosis in 14 cases,
whereas differences in radiological interpretation in remaining
6 cases were encountered.
Final image interpretation sessions were arranged for both
of them together comparing the radiological diagnosis with the
ﬁnal diagnosis that was based on all available clinical and lab
information as well as surgical ﬁndings and histopathological
diagnosis at operated cases.
3.1. CT imaging techniques
Using a 64 multi-detector CT machine (GE light speed VCT-
Milwaukee-USA), CT of the abdomen and pelvis including
the lower portion of the chest was done for all the included
cases.
All the exams were interpreted in axial scans in addition to
coronal and sagittal reconstruction.
Oral positive and neutral contrasts as well as the different
phases of IV contrast (arterial, venous and delayed phases)
were tailored according to the presentation of the patients.Figure 6 (a–c) Fecal impaction. Axial, sagittal and coronal CT. CT a
colon. There is diffuse colonic wall thickening. CT coronal and sagittal
colon. Colonic wall thickening is evident.4. Results
Of our 50 patients, intestinal obstruction with different causes
was found in 20 patients and other causes of acute abdomen
(pancreatitis, bowel ischemia, etc.) in 30 patients.
13 Males and 7 females were included in the study. The age
of the patients ranged between 20 and 78 years.
Cancer colon in 5 cases, crohn’s disease in 6 cases, closed
loop obstruction in one case, internal hernia in 2 cases, intus-
susception in one case, post-traumatic ileus in two cases, fecal
impaction in one case, sigmoid volvulus in one case and cecal
volvulus in one case.
4.1. Closed loop obstruction Fig. 1(a–d)
A 71 year old female patient presented with severe abdom-
inal pain. CT revealed about 7 cm from the terminal
ileum, there is a closed distal ileum bowel obstruction with
surrounding mild amount of ﬂuid that also extends to the
pelvis. The afferent and efferent loops showed apositive
beak sign (both are at the same level) suggesting adhesive
band.t the level of the pelvis demonstrates a large fecolith in the sigmoid
reformats show the fecal impaction to involve most of the sigmoid
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6 Cases of crohn’s disease are included in our study. Two of
them were known cases of crohn’s and the other 4 cases were
proved pathologically afterward.
In addition to the characteristic CT features of crohn’s
disease, dilated small bowel and large bowel are noted with
variable degrees of stricture at terminal ileum and ascending
colon near the hepatic ﬂexure.
4.3. Internal hernia Fig. 3(a–c)
Two cases of internal hernia were included in our study. The
CT ﬁndings were dilated jejunal loops, engorgement with
swirling of the mesenteric vessels and the small bowel loopsFigure 7 (a and b) intussusception. Scanogram and coronal CT.
CT scanogram shows gaseous distention of the bowel. Coronal CT
shows a round, target-sign in the left abdomen. The mass shows
the intussuscepted mesenteric fat and a soft tissue rim representing
the opposing walls of the intussuscipiens and the intussusceptum.showing thickened oedematous wall with engorged stretched
mesenteric vessels.
4.4. Post traumatic ileus Fig. 4(a and b)
Two cases of road trafﬁc accidents were presented to the emer-
gency department.
1st Case: 20 year old male with blunt trauma to the abdo-
men and chest. CT revealed a fractured right 8th rib with lung
contusion as well as post traumatic ileus.
2nd Case: 35 year old female patient with head trauma and
vague abdominal pain.Figure 8 (a and b) Cecal volvulus. Coronal CT. On coronal
reformatting CT images, greater than 10-cm cecal distention, left
upper quadrant cecal apex, and whirl sign noted.
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traumatic ileus.
4.5. Cancer colon Fig. 5(a and b)
5 Cases of cancer are included in our study. Two of them were
sigmoid carcinoma, on recto-sigmoid and two cases at trans-
verse and hepatic ﬂexure. All the cases were proved by colon-
oscopy and histopathological diagnosis.
In addition to the characteristic CT features of the mass le-
sion disease, dilated small bowel loops are noted.Figure 9 (a and b) Sigmoid volvulus. Axial and coronal CT. The
cross-sectional and coronal reconstruction image ﬁndings were
disproportionate enlargement of the sigmoid and swirling sign of
mesenteric vessels.4.6. Fecal impaction Fig. 6(a–c)
A 78-year-old female, with multiple medical problems includ-
ing chronic constipation, presented with abdominal pain.
CT at the level of the pelvis demonstrates a large fecolith in
the sigmoid colon. There is diffuse colonic wall thickening. CT
coronal and sagittal reformats show the fecal impaction to in-
volve most of the sigmoid colon. Colonic wall thickening is
evident.
4.7. Intussusception Fig. 7(a and b)
A 32 year old male presented to the emergency room with se-
vere abdominal pain notably at left lower quadrant. CT scan-
ogram shows gaseous distention of the bowel. Coronal CT
shows a round, target-sign in the left abdomen. The mass
shows the intussuscepted mesenteric fat and a soft tissue rim
representing the opposing walls of the intussuscipiens and
the intussusceptum.
4.8. Cecal volvulus Fig. 8(a and b)
On CT topogram, greater than 10-cm cecal distention, coffee
bean sign, and left upper quadrant cecal apex were seen. On
cross sectional, sagittal and coronal reformatting CT images,
greater than 10-cm cecal distention, left upper quadrant cecal
apex, whirl sign and ileocecal twist werenoted.
4.9. Sigmoid volvulus Fig. 9(a and b)
The scanogram ﬁndings were absence of rectal gas, the coffee
bean sign and disproportionate sigmoid enlargement.
The cross-sectional, sagittal and coronal reconstruction im-
age ﬁndings were disproportionate enlargement of the sigmoid
and swirling sign of mesenteric vessels.5. Discussion
Small bowel obstruction (SBO) is a common clinical condition,
presenting with signs and symptoms similar to those seen in
other acute abdominal disorders. Intestinal obstruction re-
mains a difﬁcult disease entity to diagnose accurately and treat
inspite of recent advances in abdominal imaging.1
The clinical signs and patient history play a pivotal role in
intestinal obstruction. In order to manage the treatment prop-
erly, it is essential to determine the site, level, and causes of
obstruction, and to try to establish a prognosis prior to sur-
gery. Multiple diagnostic radiologic modalities are available,
ranging from conventional radiography through barium stud-
ies to computed tomography (CT). For many decades, evalua-
tion was based on ﬁndings from conventional radiography,
with a sensitivity of 69% and a speciﬁcity of 57%. Recent stud-
ies have demonstrated the value of CT in conﬁrming the diag-
nosis (site and level) and revealing the cause of bowel
obstruction, with a sensitivity of 94–100% and an accuracy
of 90–95%.6
CT is reported to have a sensitivity of 78–100% for the
detection of complete or high-grade small bowel obstruction.
Currently, multiplanar reformatted imaging provides crucial
data regarding the site, level, and cause of obstruction when
178 K.A. Matrawy, M. El-Shazlyaxial CT ﬁndings are indeterminate. CT can also demonstrate
valuable data that indicate the presence of closed-loop obstruc-
tion or strangulation, both of which necessitate emergency
exploratory laparotomy. In general, however, CT allows
appropriate and timely management of these emergency
cases.4
High sensitivity and speciﬁcity of CT were reported in
identiﬁcation of the presence of bowel obstruction and clearly
demonstrate the site and cause of obstruction. The possibility
of associated strangulation can be assessed with CT ﬁndings of
bowel ischemia, particularly with contrast material administra-
tion or by pointing out the speciﬁc type of bowel obstruction
(i.e., closed-loop obstruction). In patients with suspected
bowel obstruction, CT is recommended for the evaluation,
particularly when clinical and initial conventional radiographic
ﬁndings remain indeterminate or strangulation is suspected.5
CT shows high sensitivity in the detection of small bowel
obstruction ranging from 78% to 100% for complete or
high-grade obstruction. For incomplete obstruction, particu-
larly low-grade or intermittent obstruction, the diagnostic
accuracy of CT may not be sufﬁcient. For these cases, enteroc-
lysis remains the best method for assessment of the presence
and degree of bowel obstruction.5
Based on the initial ﬁndings, the imaging modalities used
may vary. If a low-grade partial obstruction is suspected, vol-
ume-challenge enteral examinations such as enteroclysis and
computed tomographic (CT) enteroclysis are preferred. While
in complete or high-grade obstruction cross sectional studies
such as ultrasonography or multidetector CT are used to
exclude strangulation. An algorithmic approach to imaging
is proposed for the management of bowel obstruction to
achieve accurate diagnosis of the obstruction; determine its
severity, site, and cause; and assess the presence of strangula-
tion. Radiologists have a crucial role in clinical decision mak-
ing in cases of small bowel obstruction by providing answers to
speciﬁc questions that signiﬁcantly affect management.7
With increased evidence that some obstructions resolve
with conservative management and that the latest techniques
of abdominal imaging allow conﬁdent diagnosis or exclusion
of small bowel ischemia, early surgery is now performed more
and more selectively. In addition, the role of the radiologist asa consultant to the surgeon is a crucial one. Therefore, a full
understanding of which imaging modalities to use, when to
use them, and what imaging ﬁndings to look for to allow an
individualized treatment approach to each patient is of para-
mount importance.7
In our work, we concluded that multi-slice CT shows high
diagnostic efﬁcacy in discriminating intestinal obstruction
from other causes of acute abdomen and in evaluation of
different causes of intestinal obstruction in emergency
department.
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